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Description 



[0001] The present invention relates to compounds useful as reference markers for the analysis of lamotrigine and 
pharmaceutical formulations thereof. 

[0002] In order to secure marketing approval for a new drug product, a drugs manufacturer must submit detailed 
evidence to the appropriate regulatory authority to show that the product is suitable for release on to the market. The 
regulatory authority must be satisfied, inter alia , that the active agent is acceptable for administration to humans and 
that the particular formulation which is to be marketed is free from impurities at the time of release and has an appro- 
priate shelf-life. 

[0003] Submissions made to regulatory authorities therefore typically include analytical data which demonstrate (a) 
that impurities are absent from the drug at the time of manufacture, or are present only at a negligible level, and (b) 
that the storage stability, i.e. shelf-life, of the drug is acceptable. These data are usually obtained by testing the drug 
against an external standard, or reference marker, which is a suitably pure sample of a potential impurity or a potential 
degradation product. 

[0004] Potential impurities in pharmaceutical^ active agents and formulations containing them include residual 
amounts of synthetic precursors to the active agent, by-products which arise during synthesis of the active agent, 
residual solvent, isomers of the active agent, contaminants which were present in materials used in the synthesis of 
the active agent or in the preparation of the pharmaceutical formulation, and unidentified adventitious substances. 
Other impurities which may appear on storage include substances resulting from degradation of the active agent, for 
instance by oxidation or hydrolysis. 

[0005] Lamotrigine is 3,5-diamino-6-(2,3-dichlorophenyl)-1 ,2,4-triazine, of formula (IV) 



[0006] It is a known compound which is useful in the treatment of disorders of the central nervous system (CNS), in 
particular epilepsy, as described for example in EP-A-0021121 . Both lamotrigine per se and its pharmaceutical formu- 
lations are manufactured relatively free from impurities. In particular, lamotrigine remains stable during the manufacture 
of its pharmaceutical formulations. 

[0007] Sailstad J.M. & Findlay J.W.A. Therapeutic Drug Monitoring, US, Raven Press, New York, NY, vol 13, no. 5 
Sept 1991, pages 433-442 describes an immunoflurometric assay for lamotrigine and analogos including 123W79 
(compound A). 

[0008] WO96/20934 describes a new process for preparing lamotrigine and discloses that under certain circum- 
stances a side reaction which competes with the new lamotrigine manufacturing process may occur and that this side 
reaction results in the formation of 3-amino-6-(2,3-dichlorophenyl)-1 t 2,4-triazine-5-(4H)-one (compound A). 
[0009] Londero D. & Lo Greco P.J. Chromatog. B: Biomedical Sciences & Applications, NL, Elsevier Science Pub- 
lishers, vol 691, no. 1, 28 March 1997, pages 139-144 describes a method for assaying blood plasma for the presence 
of lamotrigine using HPLC and requires the use of an internal standard 3,5-diamino-6-(2-methoxyphenyl)-1 ,2,4-triazine. 
[0010] Dasgupta A. & Hart A.P.J. Chromatog B: Biomedical Sciences & Applications, NL, Elsevier Science Publish- 
ers, vol 693, no. 1 , 23 May 1 997, pages 1 01 -1 07 also describes a method for assaying blood plasma for the presence 
of lamotrigine where the lamotrigine is derivatised with N-methyl-N-(tert-butyldimethylsilyl) trifluoroacetamide before 
undergoing gas chromatographic-mass spectral analysis. 

[001 1] It has now been appreciated that two compounds can be used as reference markers for the analysis of lamo- 
trigine or of pharmaceutical dosage forms comprising lamotrigine. One of the compounds is a potential degradation 
product of lamotrigine and the other is a potential contaminant arising from side reactions during the synthesis of 
lamotrigine. 

[0012] The present invention therefore provides a method of testing the purity of a sample of lamotrigine or a phar- 
maceutical dosage form comprising lamotrigine, which method comprises assaying the said sample for the presence 
of N-[5-amino-6-(2,3-dichlorophenyl)-1,2,4-tria2ine-3-yl]-2,3-dichlorobenzamide. In the method of the invention the 
said compound is acting as a reference marker. 

[0013] The compound used as a reference marker is novel. The invention therefore provides a compound which is 
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N-[5-amino-6-(2,3-dichlorophenyl)-1 ,2,4-triazine-3-yl]-2,3-dichlorobenzamide of formula B: 




[0014] The compound of formula B (compound B) may be produced directly by treating lamotrigine with 2,3-dichio- 
robenzoyl chloride in pyridine. However, it has utility as a reference marker for lamotrigine because it is a potential 
contaminant arising from side reactions which can occur during the synthesis of the drug. In practice the level of this 
contaminant is controlled at a maximum of 0.5% in the crude lamotrigine by thin-layer chromatography (TLC). Recrys- 
tallisation of crude drug of this quality then results in the production of lamotrigine meeting the required purity level for 
commercial production of not more than 2% total impurities. 

[0015] The synthesis of lamotrigine is illustrated in Reference Example 1. 2,3-Dichlorobenzoyl cyanide, which is 
intermediate 1 .4 in that synthesis, may contain up to 10% of 2,3-dichlorobenzoic anhydride as a contaminant. When 
the 2,3-dichlorobenzoyl cyanide is treated with a solution of aminoguanidine bicarbonate in sulphuric acid, which is 
step (d) in Reference Example 1 , the adduct (Z)-2-(2,3-dichlorophenyl)-2-(guanidinoimino)acetonitrile (intermediate 
1 .5) is produced. The anhydride contaminant can then react with the latter adduct to form (Z)-2-(2,3-dichlorophenyl)- 
2-[N'-(2,3-dichlorobenzoyl)guanidinoimino]acetonitrile, which is the direct precursor to compound B. Cyclisation of the 
precursor in propan-1-ol under reflux yields compound B. 

[0016] The present invention therefore further provides a process for producing compound B, which process com- 
prises 

(i) reacting 2 equivalents of 2,3-dichlorobenzoyl chloride with 1 equivalent of lamotrigine dissolved in pyridine at 
a temperature of less than 35°C; or 

(ii) cyclising a compound of formula (I): 




EP 0 963 980 B1 



5 




NHCO 



15 




20 jn propan-1-ol under reflux. 

[0017] In step (ii), the compound of formula (I) is produced by reacting together compounds of formulae (II) and (III): 
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(II) (III) 



in the presence of a mineral acid, for instance sulphuric acid. 

[001 8] The compound of formula (II) is produced by treatment of 2,3-dichlorobenzoyl cyanide with a solution of amino- 
45 guanidine bicarbonate in sulphuric acid. 

[0019] When compound B is used as a reference marker it must be in a suitably pure form. Compound B produced 
as described above may be purified if necessary to achieve the desired purity level. The process of the invention for 
producing compound B as described above may therefore include the additional step of purifying the resulting com- 
pound. 

50 [0020] Purification may be carried out by conventional methods which are routine in organic synthesis. For instance, 
the compound may be heated in an organic solvent such as a C r C 6 alkanol, filtered and dried under vacuum. Heating 
is typically carried out at the reflux temperature of the solvent. A C r C 6 alkanol is preferably propanol. Alternatively the 
compound may be recrystallised from a hot C r C 6 alkanol solvent, preferably hot propanol. 

[0021] Compound B is preferably finally recovered in substantially pure form. The purity level of a final sample of 
55 either compound is typically at least 80%, for example at least 85%, more preferably at least 90%. Purity levels above 
90% may be desirable but are not essential. The purity level may be, for instance, at least 92%, at least 95% or at 
least 98%. Even more desirably the purity level is 99% or 99.5%. 

[0022] Either lamotrigine itself (also referred to as drug substance) or a pharmaceutical dosage form comprising 
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lamotrigine (also referred to as drug product) may be analysed for purity or stability to degradation. For instance, it is 
necessary to ensure that lamotrigine is pure following its manufacture. The drug substance is therefore typically as- 
sayed for the process impurity (compound B). Pharmaceutical dosage forms of lamotrigine need to be analysed to 
check that the active agent remains stable to degradation both during manufacture of the drug product and after several 
5 years' storage. 

[0023] The test sample of drug substance or drug product to be analysed may be assayed by one or more conven- 
tional analytical techniques. The analytical techniques include high performance liquid chromatography (HPLC) and 
thin layer chromatography (TLC). The results obtained are compared with the results obtained from testing a substan- 
tially pure reference sample of compound B. The content of the or each compound in the test sample can then be 
io determined. 

[0024] In one aspect, the method of the invention is for testing the purity of a sample of lamotrigine, and includes 
the steps of: 

(i) dissolving a sample of lamotrigine in a solvent to produce a sample solution; 
'5 (ii) dissolving a sample of 3-amino-6-(2,3-dichlorophenyl)-1 t 2,4-triazine-5-(4H)-one or N-(5-amino-6-(2,3-dichlo- 

rophenyl)-1 ,2,4-triazine-3-yl]-2,3-dichlorobenzamide in a solvent to produce a reference marker standard solution; 

(iii) subjecting the sample solution and the standard solution to thin layer chromatography to obtain a TLC chro- 
matogram for each: and 

(iv) estimating the intensity of any secondary spot obtained in the chromatogram of the sample solution, which 
20 corresponds in Rf value to the reference marker, against the spot due to the reference marker in the chromatogram 

of the standard solution. 

[0025] The invention also provides the use of N-[5-amino-6-(2,3-dichlorophenyl)-1 ^^-triazine-S-ylJ^.S-dichloroben- 
zamide as a reference marker in analysing the purity of a sample of lamotrigine or a sample of a pharmaceutical dosage 

25 form comprising lamotrigine. 

[0026] In practice lamotrigine is relatively pure and is quite stable on storage. Analytical testing of the drug substance 
itself, or of pharmaceutical dosage forms containing lamotrigine, therefore serves principally to confirm that compounds 
A and/or B are absent or are present only at levels below the limit of detection for the analytical technique in question 
(about 0.3% w/w for TLC and 0.06% w/w for HPLC). 

30 [0027] As an alternative to assaying a sample of the reference marker separately each time it is desired to assess 
data obtained from analysing a sample of drug substance or drug product, a parameter known as the Response factor 
(R) may instead be used. A Response factor is a previously determined ratio of a numerical result obtained by testing 
a sample of compound B using a given analytical technique, to the corresponding numerical result obtained by testing 
pure lamotrigine at an equivalent concentration. The numerical result in question may be, for instance, an HPLC peak 

35 area response value. Thus, given appropriate analytical results for pure lamotrigine and for a test sample of a phar- 
maceutical dosage form of lamotrigine, the known Response factor for compound B can be used to calculate the 
amount of that particular reference marker in the test sample. 

[0028] The calculation may be illustrated with reference to HPLC analysis results as follows: 



40 



Arx Ws 
As x R 



% w/w of compound A or B in test sample relative to lamotrigine = 



wherein: 



45 



Ar = 
As = 
R = 
Ws = 



main peak area of the compound in HPLC test solution 
main peak area of lamotrigine alone in HPLC standard solution 
Response factor of the compound 
weight (in mg) of the standard taken 
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[0029] 



The invention will be further described in the Examples which follow. 
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Reference Example 1: Preparation of lamotrigine 




1-6 



Step a: Preparation of 1 .2 

[0030] A solution of 1.1 (1 mole), tertiary-butyl alcohol, water and sodium hydroxide (2 moles) was stirred and hy- 
drogen peroxide solution (35% w/w, 4 moles) was added at 50-60°C over 3 hours. After stirring at 55-60°C for 30 
minutes, the tertiary-butyl alcohol was removed by distillation and the aqueous solution was washed with toluene. The 
aqueous solution was acidified to pH 1-2, and the product was filtered and washed with water. The damp solid was 
either used directly in the next stage of the process or dried at 80-90°C to afford a white solid in 75% yield. 

Steps (b) and (c): Preparation of 1 .4 

[0031 ] A solution of 1 .2 (1 mole) in toluene was stirred and dried by distillation. It was then cooled and pyridine (0.005 
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moles) was added, followed by a slow addition of thionyl chloride (1 .1 moles). The solution was heated under reflux 
for 1 hour, then concentrated in vacuoto afford crude 1 .3. Potassium iodide (1 .2 moles) was added, followed by cuprous 
cyanide (1.2 moles) and any remaining solvent was removed by distillation until the internal temperature was 
1 40- 1 44°C. This temperature was maintained for 1 8-24 hours, then the reaction mixture was cooled, diluted with toluene 
5 and filtered to remove inorganic salts. The solution was evaporated to dryness in vacuo at 60-70°C, and the residual 
oil crystallised from petroleum ether to yield 1 .4 as a yellow solid in 77% yield. 

Step d: Preparation of 1.5 

w [0032] Aminoguanidine bicarbonate (1 .75 moles) was dissolved in 9.3-10.0 M sulphuric acid solution. A solution of 
2,3-dichlorobenzoyl cyanide (1 mole) in acetonitrile was added and the suspension stirred at 20-30°C for 42-48 hours. 
The crude product was filtered and washed with water. The solid was added to sodium hydroxide solution below 35°C, 
then the product was filtered, washed with water and dried at 80-90°C to obtain 1.5 as a yellow solid in 66% yield. 

15 Step (e) Preparation of Crude Lamotrigine 

[0033] A solution of 1.5 in propan-1-ol was stirred under reflux for 90-120 minutes, cooled to 15-25°C and crude 
lamotrigine was filtered to obtain a pale brown solid in a 90% yield (on a dry basis). The crude lamotrigine was purified 
by recrystallisation from propan-1 -ol, using charcoal, and cooling the solution to 1 5-25°C. The solid was filtered, washed 
20 with propan-1 -ol and dried at 80-90°C to afford pure lamotrigine. 

Example 2: Preparation of N-[5-Amino-6-(2>dichloropheny»)-1 ^^-triazine-S-yll^^dichlorobenzamide 
(Compound B) 

25 [0034] Lamotrigine (512.00g, 2.00 moles) was dissolved in pyridine (3 I) and 2,3-dichlorobenzoyl chloride (873.00g, 
96% pure, equivalent to 838.1 Og, 4.00 moles) was added below 35°C with stirring under anhydrous conditions. The 
acid chloride was added in two equal portions. The second portion of acid chloride was added after 30 minutes from 
the start of the reaction and stirred below 35°C for a further 30 minutes. 

[0035] The resulting mixture was concentrated to almost dryness and then triturated with chloroform (1300 ml) for 
30 10 minutes with stirring. The resulting solid was filtered and washed with chloroform (3 x 50 ml) and dried at room 
temperature to a weight of 308g, 36% (based on compound B). A sample of the crude product (50.0g) was heated with 
methanol (500 ml) at reflux temperature with stirring for 1 hour and the resulting hot mixture was filtered to afford 
compound B in very pure form (37.0g). 

[0036] The product has the following physical characteristics: 
35 Molecular formula: C 16 H 9 C) 4 N 5 0 Molecular mass: 429.09 
Infra-red (KCI): v max (cm* 1 ): 3468, 3300, 3202, 
3385, 3277, 1687, 
1625, 1559, 1414, 
1387, 1538, 1459, 
40 1253, 1157, 1136, 

1116, 790, 775, 
741 , 724 

1 H nmr: 5/ppm in d 6 -dmso (39 mg ml" 1 )/300 MHz: 
10.85 (1H, bs); 7.8 (1H, bs); 7.1 (1H, bs); 
45 7.77 (1 H, d, J=7Hz); 7.73(1 H,d,J=7Hz); 7.5 (4H, m); 4.08(bs); 3.32 (bs, water); 3.18 (s); 2.50 (quintet, dmso-d 5 ); 2.31 
(s, methane sulphonate); 0.00 (s, TMS). 

Mass spectroscopy 

50 [0037] 

Chemical ionisation (CI): m/z: 428 (M+1) + ; 430, 432 and 434 (associated isotope ions). 

Electron impact (El): m/z: 428 (m+1) + ; 392, 199, 185, 173, 145 (fragment ions as indicated below:) 
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Example 4: Determination of Compound B In drug substance (lamotrigine, 25qjn particle size) by TLC 
15 Test 1 - compound B 

[0038] The following standard and test solutions were prepared in an equivolume mixture of methanol and 2-meth- 
oxyethanoi: 



20 solution 1 
solution 2 
solution 3 
solution 4 
solution 5 

25 solution 6 
solution 7 
solution 8 



30 



35 



5.0% w/v solution of the sample 

5.0% w/v solution of lamotrigine reference sample 

0.02% w/v solution of compound B 

1 .0 ml of solution 2 diluted to 250 ml 

10.0 ml of solution 4 diluted with 10.0 ml of solution 3 

7.5 ml of solution 5 diluted to 1 0.0 ml 

5.0 ml of solution 5 diluted to 10.0 ml 

2.5 ml of solution 5 diluted to 10.0 ml 



[0039] The following TLC operating conditions were used: 

plate: 20x20 cm plate coated with a 0.25 mm layer of Silica gel 60 F 254 

mobile phase: ethyl acetate/glacial acetic acid/methanol (85:1 0:5 v/v) 

spot loading: 10u.l of each solution 

length of run: 10 cm 



[0040] The TLC plate was allowed to dry in air and was then viewed under ultraviolet light at 254 nm. The test was 
not valid unless the chromatogram obtained with solution 5 exhibited two clearly separated spots and the corresponding 
spots in the chromatogram from solution 8 were both detectable. 

[0041] The intensity of any secondary spot corresponding in R f value to compound B obtained in the chromatogram 
40 of solution 1 against the spots due to compound B obtained in the chromatograms of solutions 5, 6, 7 and 8 (equivalent 
to 0.2, 0.15, 0.1 and 0.05% w/w r respectively) was estimated. 

[0042] The intensity of any secondary spots obtained in the chromatogram of solution 1 against the spots due to 
lamotrigine obtained in the chromatograms of solutions 5,6,7 and 8 (equivalent to 0.2, 0. 1 5, 0. 1 and 0.05%, respectively) 
were estimated. 

45 

The Rf values obtained were: lamotrigine: 0.20 

compound B: 0.60 

[0043] Throughout this specification and the appended claims it is to be understood that the words "comprise" and 
50 "include" and variations such as "comprises", "comprising", "includes", "including" are to be interpreted inclusively, 
unless the context requires otherwise. That is, the use of these words may imply the inclusion of an element or elements 
not specifically recited. 

[0044] The present invention has been described by way of example only, and it is to be recognised that modifications 
thereto which fall within the scope and spirit of the appended claims, and which would be obvious to a skilled person 
55 based upon the disclosure herein, are also considered to be included within the invention. 
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Claims 

1 . A compound which is N-[5-amino-6-(2,3-dichlorophenyl)-1 ,2,4-triazine-3-yi]-2,3-dichlorobenzamide of formula (B): 



10 



15 



20 




25 2. A sample of a compound as claimed in claim 1 which is in substantially pure form. 

3. A sample according to claim 2 which has a purity level of 90% or above. 

4. A method of testing the purity of a sample of lamotrigine or a pharmaceutical dosage form comprising lamotrigine, 
30 which method comprises assaying the said sample for the presence of N-[5-amino-6-(2,3-dichlorophenyl)-1 ,2,4-tri- 

azin-3-yl]-2,3-dichlorobenzamide. 

5. A method according to claim 4 for testing the purity of a sample of lamotrigine, which includes the steps of: 

35 (j) dissolving a sample of lamotrigine in a solvent to produce a sample solution; 

(ii) dissolving a sample of N-(5-amino-6-(2,3-dichlorophenyl)-1 ,2,4-triazin-3-yl]-2,3-dichlorobenzamide in a 
solvent to produce a reference marker standard solution; 

(iii) subjecting the sample solution and the standard solution to thin layer chromatography to obtain a TLC 
chromatogram for each; and 

40 (iv) estimating the intensity of any secondary spot obtained in the chromatogram of the sample solution, which 

corresponds in Rf value to the reference marker, against the spot due to the reference marker in the chroma- 
togram of the standard solution. 



6. Use of N-[5-amino-6-(2,3-dichlorophenyl)-1 ,2,4-triazine-3-yl]-2,3-dichlorobenzamide as a reference marker in test- 
ing the purity of a sample of lamotrigine or a pharmaceutical dosage form comprising lamotrigine. 

7. A process for producing a compound as defined in claim 1 , which process comprises: 

(i) reacting 2 equivalents of 2,3-dichlorobenzoyl chloride with 1 equivalent of lamotrigine dissolved in pyridine 
at a temperature of less than 35°C; or 

(ii) cyclising a compound of formula (I): 



55 
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.CI 




in propan-1-ol under reflux. 

8. A process according to claim 7 wherein, in step (ii), the compound of formula (I) is produced by reacting together 
compounds of formulae (II) and (III): 




CO (III) 

in the presence of a mineral acid. 

9. A process according to claim 8 wherein the compound of formula (II) is produced by treatment of 2,3-dichloroben- 
zoyl cyanide with a solution of aminoguanidine bicarbonate in sulphuric acid. 

Paten tansprtic he 

1. Verbindung, die N-[5-Amino-6-(2,3-dichlorphenyl)-1 ,2,4-triazin-3-yl]-2,3-dichlorbenzamid der Formel (B) ist: 
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CI 



CI 



H 2 N. 



(B) 



NHCO 




> CI 



CI 



20 2. 

3. 
4. 

25 

5. 

30 
35 
40 

6. 

45 

7. 



Probe einer Verbindung gemaB Anspruch 1 , die in im wesentlichen reiner Form ist. 
Probe gema3 Anspruch 2, die einen Reinheitsgrad von 90 % oder daruber hat. 

Verfahren zur Untersuchung der Reinheit einer Probe von Lamotrigin Oder einer Lamotrigin umfassenden phar- 
mazeutischen Arzneiform, wobei das Verfahren die Untersuchung der Probe auf Gegenwart von N-[5-Amino- 
6-(2,3-dichlorphenyl)-1 ( 2,4-triazin-3-yl]-2,3-dichlorbenzamid umfaBt. 

Verfahren gemaB Anspruch 4 zur Untersuchung der Reinheit einer Probe von Lamotrigin, welches die folgenden 
Schritte einschlieBt: 

(i) Losen einer Probe von Lamotrigin in einem Losungsmittel zur Erzeugung einer Probenlosung; 

(ii) Losen einer Probe von N-[5-Amino-6-(2,3-dichlorphenyl)-1 ,2,4-triazin-3-yi]-2,3-dichlorbenzamid in etnem 
Losungsmittel zur Erzeugung einer Referenzmarker-Standardlosung; 

(iii) Unterwerden der Probenlosung und der Standardlosung der Dunnschichtchromatographie zum Erhalt ei- 
nes DC-Chromatogramms furjede Losung; und 

(iv) Abschatzen der Intensitat jedes sekundaren Flecks, der im Chromatogramm der Probenlosung erhalten 
wird und der im Rf-Wert dem Referenzmarker entspricht, gegen den Fleck aufgrund des Referenzmarkers im 
Chromatogramm der Standardlosung. 

Verwendung von N-[5-Amino-6-(2,3-dichlorphenyl)-1 ,2,4-triazin-3-yl]-2,3-dichloroenzamid als Referenzmarker in 
der Untersuchung der Reinheit einer Probe von Lamotrigin oder von einer Lamotrigin-umfassenden pharmazeu- 
tischen Arzneiform. 

Verfahren zur Herstellung einer Verbindung wie in Anspruch 1 definiert, wobei das Verfahren umfaBt: 

(i) Umsetzen von 2 Aquivalenten 2,3-Dichlorbenzoylchlorid mit 1 Aquivalent Lamotrigin, aufgelost in Pyridin 
bei einer Temperatur von weniger als 35°C; oder 

(ii) Cyclisieren einer Verbindung der Formel (I): 
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in Propan-1-ol im RuckfluB. 

8. Verfahren gemaB Anspruch 7, worm in Schritt (ii) die Verbindung der Formel (I) hergestelit wird, indem Verbindun- 
gen der Formeln (II) und (III): 




in Gegenwart einer Mineralsaure umgesetzt werden. 

9. Verfahren gemaf3 Anspruch 8, worin die Verbindung der Formel (II) durch Behandlung von 2,3-Dichlorbenzoylcya- 
nid mit einer Losung von Aminoguanidinbicarbonat in Schwefelsaure hergestelit wird. 

Revend [cations 

1. Compose qui est le N-[5-amino-6-(2,3-dichlorophenyl)-1 ^^-triazin-S-yll^.S-dichlorobenzamide de formule (B) : 
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Hz' 




(B) 



NHCO 




CI 



Echantillon d'un compose selon la revendication 1 , qui se trouve sous une forme essentiellement pure. 
Echantillon selon la revendication 2, qui presente un degre de purete de 90% ou plus. 

Procede de test de la purete d'un echantillon de lamotrigine ou d'une forme posologique pharmaceutique com- 
prenant la lamotrigine, lequel proced6 comprend le dosage procede consiste a doser dudit echantillon quant a la 
presence du N-[5-amino-6-(2,3-dichlorophenyl)-1 ,2,4-triazin-3-yl]-2,3-dichlorobenzamide. 

Procede selon la revendication 4, pour tester la purete d'un echantillon de lamotrigine, qui comporte les etapes 
consistant : 

(i) a dissoudre un echantillon de lamotrigine dans un servant pourproduire une solution echantillon; 

(ii) a dissoudre un echantillon de N-[5-amino-6-(2 f 3-dichlorophenyl)-1 ^^-triazin-S-ylj^S-dichlorobenzamide 
dans un solvant pour produire une solution etalon de marqueur de reference; 

(iii) a soumettre la solution echantillon et la solution etalon a une chromatographie sur couche mince afin 
d'obtenir un chromato gramme CCM pour chacune d'entre elle; et 

(iv) a estimer Tintensite de toute tache secondaire obtenue dans le chromatogramme de la solution echantillon 
qui correspond en valeur R f au marqueur de reference, par rapport a celle de la tache due au marqueur de 
reference dans le chromatogramme de la solution etalon. 

Utilisation du N-[5-amino-6-(2,3-dichlorophenyl)-1 f 2,4-triazin-3-yl]-2 ( 3-dichlorobenzamide en tant que marqueur 
de reference dans le controle de la puret6 d'un echantillon de lamotrigine ou d'une forme posologique pharma- 
ceutique comprenant la lamotrigine. 

Procede de production d'un compos6 selon la revendication 1 , lequel procede comprend : 

(i) la reaction de deux equivalents de chlorure de 2,3-dichlorobenzoyle avec un equivalent de lamotrigine 
dissous dans de la pyridine a une temperature inferieure a 35°C; ou 

(ii) la cyclisation d'un compose de formule (I) 
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(I) 



20 dans du propan-1-ol a reflux. 

8. Procede selon la revendication 7 dans lequel, dans I'etape (ii), le compose de formule (I) est produit en faisant 
reagir ensemble les composes de formules (II) et (III): 



30 



35 




NC 



C 



iIh 2 

(II) 




(III) 



en presence d'un acide mineral. 

9. Procede selon la revendication 8 dans lequel le compose de formule (II) est produit en traltant le cyanure de 
45 2,3-dichlorobenzoyle par une solution de bicarbonate d'aminoguanidine dans de I'acide sulfurique. 



50 



55 
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